× field; stage 3: > 4 foci per 200 × field. Ballooning degeneration of liver cells was evaluated as: grade 0, absent; grade 1, few; grade 2, a lot. For analysis in this study, cases with score>5 were considered as NASH patients and cases with score<4 were grouped as non-NASH patients including simple fatty liver cases (NAFL, score: 0-2) and borderlineNASH cases (score: 3-4). The analysis was performed by investigators (Hanwei Li and Jin Li) blinded to the experimental groups.
Real-time quantitative polymerase chain reaction (RT-PCR)
Total RNA was extracted from mouse liver by homogenization in TRI reagent (Molecular Research Center, Cincinnati, OH, USA), followed by chloroform extraction and ethanol precipitation. RNA was incubated with DNase (Qiagen, Inc., Valencia, CA, USA) to remove contaminating DNA; the enzyme was then inactivated and removed according to the manufacturer's specifications (RNeasy, Qiagen). cDNA was synthesized from 1 μg RNA in a reaction mixture containing 2.5 U/μl M-MLV reverse transcriptase (Invitrogen, Carlsbad, CA, USA) and 5 μM random hexamer primers (Invitrogen). PCR was performed with an ABI Prism 7900HT Sequence detection system (Applied Biosciences, Warrington, UK) using Power SybrGreen (Applied Biosciences, Warrington, UK). Each sample was measured intriplicate and ΔC T values were normalized to 18S as a housekeeping gene control. The sequences of primers are listed in Table S3 (supplementary data).
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Western blotting
Equal amount of protein preparations (20 μg/μl) were run on SDS-polyacrylamide gels, electrotransferred to polyvinylidine difluoride membranes, and blotted with a primary antibody against IL-33 and ST2 (Abcam, Cambridge, UK) overnight at 4°C using slow rocking. Then, they were blotted with responding HRP-conjugated secondary antibody and HRP-conjugated monoclonal antibody against β-actin.
Immunoreactive bands were detected by a chemiluminescent reaction (ECL kit, Beyotime Institute of Biotechnology, Shanghai, China), and results were expressed as the ratio of the density of specific bands to the corresponding β-actin.
Biochemical analysis
Glucose levels of serum were determined spectrophotometrically using the Trinder assay (Sigma, St Louis, MO, USA). Triacylglycerols levels in livers were determined by using a MaxDiscovery™ Triglycerides Enzymatic Assay Kit (Bioo, Texas, USA).
Alanine aminotransferase (ALT) in serum was determined according to the enzymatic kinetic method by using an automatic biochemical analyzer (Olympus UA2700, Tokyo, Japan).
Histological analysis
Liver tissue samples were fixed with 4% paraformaldehyde, embedded in paraffin, and stained with hematoxylin and eosin (H&E). Hepatic fibrosis was analyzed by Masson-trichrome staining. Images were captured using a BX60 camera (Olympus, Japan). The analysis was performed by investigators (Hanwei Li and Jin Li) blinded to the experimental groups. Values are means ± SD; * P < 0.05 versus healthy control. 
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